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Les ressources en eau pour la consommation de la population à New Delhi sont soumises 
à une pression considérable. L’exploitation des nappes phréatiques excède leurs capacités 
de renouvellement et de ce fait, le niveau des nappes baisse à un rythme alarmant. 
Heureusement, New Delhi bénéficie de précipitations annuelles d’environ 100 cm et la 
métropole est dotée d’un grand nombre de bâtiments et de lotissements dont les toitures 
peuvent faire office de réservoir pour recueillir les eaux pluviales. Un projet a été mis en 
place dans le quartier de Kishangarh à l’Est de la ville où un immeuble d’habitation, 
construit sur un terrain de 900 m2 et abritant 6 résidents adultes, a été sélectionné pour le 
recueil des eaux pluviales à partir de sa toiture d’une superficie de 150 m2. Cette méthode 
s’est avérée particulièrement utile pour augmenter artificiellement le niveau des eaux 
souterraines dans les zones où le taux de rechargement est considérablement réduit sous 
l’effet de la concentration urbaine et où le manque de terrain ne permet pas d’envisager 
d’autres mesures de rechargement artificiel. 
 
 
ABSTRACT   
 
The water supply of  New Delhi in India is  under tremendous stress. The over exploitation 
of ground water has  exceeded the recharge. The water table is declining at an alarming 
rate. Fortunately, New Delhi is blessed with an average annual rainfall of about 100 cm. In 
addition, abundant building structures and Group Housing Societies  are also available in 
the city. A dwelling unit with a roof top area of 150 m2 in a total land area of 900 m2 in 
Kishangarh in East Delhi where six adult persons reside was selected for the 
implementation of the scheme of roof-top rain water conservation. It has been found the 
most appropriate method for augmenting groundwater level artificially in the area where  
recharge is considerably reduced due to increased urban activities and not much of land is 
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1 INTRODUCTION 
    
Needless to say that water is perhaps the scarcest commodity of the 21st century. on 
global scale it is assessed that over the next two decades, water use by human 
beings will increase by 40% and that 17% more water will be needed to grow more 
food for the increasing population. the world water vision commission drew attention 
to the "gloomy arithmetic of water" as water demand will out strip its availability. the 
scenario of water in India is equally gloomy. when the country gained independence 
in 1947, the per capita availability of water was 6000 cubic meters and had only 1000 
bore holes in the country but today with population crossing one billion mark, the per 
capita availability has fallen to 2300 cubic meters which is further expected to go 
down to 2000 cubic meters by the year 2015 though the number of bore holes have 
increased to more than 6 million. the evident reasons for this down fall are attributed 
to the rapid increase in population since independence and over withdrawal of under 
ground water. in another 15 to 20 years, the country will be in the grip of acute water 
shortage. nearly 52% of the India's population live in mega cities including new Delhi, 
the capital city of India. the central ground water board authority (CGWBA, 1999), 
new Delhi has estimated per capita demand of about 363 liters/day/head of water 
during survey in the year 1999-2000 for drinking and domestic purposes in various 
parts of new Delhi whereas the per capita supply is much less. however, a recharge 
potential through roof- top rain water harvesting is estimated at 6 mcm / year (1320 
mg/year) in the survey. the population of the city is continuously increasing. about 
55% of the demand is met by the underground water. such ground water exploitation 
has thus exceeded the recharge in most part of Delhi. the water supply of the city is, 
therefore, under tremendous stress due to growing population's demand of water for 
various uses. the water table is declining at an alarming rate and if the suitable 
measures to conserve water and recharge the aquifers are not initiated immediately, 
then some of the reservoirs in various parts of Delhi may deplete permanently and the 
situation might worsen further. the united nation's recent report stating that about  
two-third of humanity would suffer from moderate to severe water crunch, is already 
proving true for India (Case ,1981). 
     It is in this context that the roof-top rain water harvesting in India specially in mega 
cities assumes importance. a scheme of roof-top rain water harvesting is being 
implemented in a dwelling unit comprising six adult persons in Kishangarb area of 
east Delhi to conserve water during monsoon season for augmenting groundwater 
storage. such storage is to be used for supply to its residents during the non-
monsoon period through existing hand pump. 
 
1.1 Hydrogeological features and groundwater depletion 
            
The entire city of Delhi lies on the Indo-Gangetic plains comprising undisturbed layers 
of geologically recent sediments. it is an aggradational plain, entirely build up of thick 
alluvium which the Himalayan streams and rivers have brought down during their 
mountainous courses and have deposited it where they enter the plains. the city of 
Delhi is one such area. the thickness of overlying alluvial fill consists of sand, silt and 
clay in the city is fairly uniform. on the eastern side, the city is flanked by the river 
Yamuna. along the river, a maximum concentration of groundwater extraction 
structures constitute the Yamuna well field which is exploited for drinking water supply 
to east Delhi township. 
The entire area constituting the east Delhi block has saline / brakish groundwater 
overlain by a thin floating layer of freshwater at a depth ranging from 50 to 100 
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meters. over withdrawal and reduced natural recharge of the aquifer due to increased 
urban activity in the area has resulted in depletion of the fresh groundwater and 
increase in the areal extent of brakish water levels in wells, located in and around 
Kishangarh area, the site of present investigation. this region has registered a gradual 
decline in water levels due to depletion of groundwater storage in the last two 
decades the per capita demand of water as specified by the CGWBA, new Delhi is 
about 363 liters/day/head whereas the availability is only 200 liters/day/head. thus, 
the area is facing an acute shortage of water supply for its residents for various 
purposes. 
 
2 WHY ROOF-TOP RAIN WATER HARVESTING?  
      
Delhi's population has recently crossed a 10 million mark. with an ever increasing 
population, Delhi is facing a serious threat to the management of her water resources 
as the gap between demand and supply is continuously widening. The declining 
recharge rate coupled with over draft situation of groundwater has resulted in the fall 
of water level due to depletion of groundwater storage. The residents are, therefore, 
facing an acute shortage of water for various purposes specially during non-monsoon 
days when the water table touches all time low. Fortunately, Delhi is blessed with an 
average annual rainfall of about 100 cms (figure 1). In addition, abundant building 
structures and group housing societies like in any other mega city are also available 
in the city. Combination of a good average rain fall and required roof tops makes the 
situation ideal for conservation of roof-top rain water in Delhi area during monsoon 
timers to augment groundwater storage by artificial recharge which otherwise is lost 
to surface runoff. this artificial recharge mechanism which is a synonymous 
phenomenon of replenishment of groundwater resources is conducive to transforming 
the surface water into existing aquifer system within prevailing hydrogeological 
environment (Curtis 1998). Such augmentation will not only control the decline of 
water levels in parts of Delhi but will also reduce the surface runoff which chokes the 
storm drains. further, it will reduce the soil erosion and will increase the availability of 
water. 
 
FIG. 1  Average annual rainfall in India 
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3 CONCEIVED SCHEME FOR  IMPLEMENTATION 
    
     A dwelling unit with a roof top area of 150 sq. m. in a total land area of 900 sq. m. in 
Kishangarh in East Delhi where six adult persons reside was selected for the 
implementation of the scheme of roof-top rain water conservation on trial basis. The family, 
like any other family in the area, faces a shortage of water of the order of about 163 liters 
/day /head during normal days which becomes more acute during non-monsoon days. The 
water table in the area varies from 50 to 70 m. and the aquifer is located in the recent 
alluvial with impermeable top and bottom. The implementation of scheme encompasses a 
number of completely separate but interconnected units, having a suitable combined 
underground storage capacity. 
 
Table 1 : Relevant data of the area 
 
1. Area   
(1)  Total land area where the  
building is situated                   900 sq. m. 
(2)  Number of users                  96 
(3)  Required water supply liters/ 
day/ head                 363 
(4)  Present water supply liters/ 
day/ head                 200 
(5)  Shortfall of water supply liters/ day/ head  163 
 
 
2. Rainfall  
(1)  Average annual rainfall of Delhi  1000 mm 
    
 (2)  Total annual rainfall of  
the area of investigation    92 million m3 
or  
92 billion liters 
 
(3) 50% is expected to be  
available for harvesting   46 billion liters 
 
3. Dry period    150 days or 5 months of dry period  
during an year is considered 
 
4. Water table  
(a) during monsoon     around 55 m 
(b) during dry season    around 70 m 
 
5. Place of measurement     Hand pump in the campus 
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6. Requirement of underground cistern capacity assessed for  obtaining an additional   
    water supply of 163 liters /day/ head (6)    90 cu. m. 
 
7. Expected cost (including construction work but excluding land cost)   Rupees 90,2000 
or US$ 2000 
 
3. 1 Unit configuration  
 
The water table in Kishangarh is found to be at 55m in the hand pump of the dwelling unit 
which goes further down to about 70 m or beyond during dry season. Given that the 
building has 1 50 sq. m. of roof top area, two recharge trenches of 4 m long, 3 m wide and 
3 m deep called "collection and filtration pit" and "recharge pit" have been constructed and 
interconnected at the bottom but separated by a thick concrete wall of 0.5 m at about 15 m 
away from the building wall but in the same campus of dwelling unit (Figure 2). The first 
trench is filled with boulders at the bottom followed by pebbles and sand at the top whereas 
the recharge tank is kept empty. The roof-top rain water is channeled through 10 cm 
diameter pipe to the existing bore hole of the hand pump which is used here to act as the 
recharge shaft that ends into the aquifer under. gravity flow conditions through collection 






      








4  RESULTS 
  
The 90 cu. m. trench has a capacity to hold 90,000 liters of water , a quantity sufficient for 6 
persons for 1 50 days at a rate of 1 00 liters/ day/ head, an addition of 28% of the assumed 
Government of Delhi supply. During monsoon period of June to August, 2001, the scheme 
was put to use and it was observed that the hand pump which used to remain dry even 
after the monsoon period started flowing in the month of September, indicating a rise in the 
water level of the aquifer. This option of roof-top rain water harvesting is found to be the 
most appropriate for augmenting local groundwater level in the dwelling unit of congested 
Kishangarh residential area in East Delhi as the recharge in the area is considerably 
reduced due to increased urban activities and not much of land is available for 
implementing any other artificial recharge measure. The structure of trenches and the 
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pipes for conserving rain water are simple, economical and eco-friendly. It requires only 
one time large investment and subsequently with proper maintenance, the entire system 
can run forever (Tiwari et al 1998). Such local initiatives have reduced the dependence on 
imported water. 
 
5 INITIATIVES FROM THE GOVERNMENT OF INDIA 
 
     The Central Groundwater Authority, Ministry of  Water Resources, New Delhi has 
invited the attention of Residential Societies, Institutions, Hotels, Industrial Establishments 
and Farm Houses located in the notified areas in and around New Delhi to adopt the Roof-
Top Rain Water Harvesting System for groundwater recharge in their premises by 31st 
December, 2001 and if not adopted within the specified period as given above, the existing 
tube wells in the premises would be sealed and would also attract penal action under 
section 15 of the Environment (Protection) Act, 1986. The notification, if followed in the 
right spirit would help in building up necessary storage for assured water supply in future to 
overcome the problem of water shortages in different parts. 
 
6 BENEFITS/ DRAWBACKS  
The following benefits are accrued from the scheme : 
 
1. Limited additional regular water supply in the area during dry season. 
2. Land surface, installations and working entirely unaffected. 
3. The basic infrastructure is expected to last indefinitely and is suitable for any further 
expansion. 
4. However, the only drawback or short coming is that it attracts large initial capital 
expenditure and requires additional surface installations for chlorination / UV radiation 
treatment plants for making the collected water acceptable standard potable water. In 
addition, collection and filtration pit also requires periodical cleaning after rainy season. 
 
7 CONCLUSIONS AND RECOMMENDATIONS 
      
Based on the available hydrogeological conditions and data, the roof-top rain water 
conservation through injection technique is found to be most suitable in the present site of 
investigation at Kishangarh in East Delhi where land availability was limited due to very 
high population density and the aquifer was deep and overlain by the impermeable strata. 
The water level depletion during summer is very common problem throughout the country 
specially the mega cities with rapid urbanization like New Delhi, the capital city of India. 
With encouraging results from the present experimentation, it is recommended that the 
scheme be extended for implementation in Group Housing Societies where large rooftop 
surface area will be available to conserve rain water so that it could be tapped judiciously 
when needed. It is need of the hour as well as the Government before we reach the last 
drop of the water. 
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